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APPARATUS AND METHODS FOR DfcUVBUNG FASTENERS DURING VALVE 
RES 5 LAC EM EN I 



HR-DOi" THb: jNVEN'T'jQN 
jtMMH 1 ' it > * s i f i i \ o i v. i 

iss< }i Ot'VM t < I i \ i s > i 

( i I ! i f t! v K f K <>! \ s >H id 

Of, -, i» i <)( i % X i !< ^ s s - u \Ovl sk < P f! 

t > <> It! ' Mi . Mi 

MMTDEOEND 

\MHI2] ! » > - ^ I \ < \ < ^ - 

patients. A prosthetic valve generally ind ticks a sewing ring or suture cuff that may be 

' tv ! ! U i <. v ! i f u lb s. <■ ^ \ > 

biocompatible fabric and/or other material through which a needle aad««i»re may pass. 
The sewing ring may be part of a single piece prosthetic valve, or may be part of a 
multiple piece prosthetic valve assembly. 

(OiMk*) h <! c si ft <. t\, o > ^e e f< > <vv 5 i 0 f «n « i\i J m,i he 

i •> t s o i ii I i , 1 s i * ! > Judo a 

, i, t \ i\\ v. ^ ^ i - i'ii t\ \ ! v < , - 

* o - i - ^ > ! , ^ i *, > ' i s -t"i) ii! triuc el 

si: in 1 i n Is t Mi in s i i <. v s. < i > D i v) " > m I <. 
spaced agar!, on the patient's body. 

100041 ID needles and sutures may then be threaded individually 1 << ' a sewing 
, e e j <. J v i n ! ei oiji Ii sou 

ring. O u i' sn ! ' P< I v o s d iUen s s > {> sinus t \ 

pulled up taught and the sewing ring may be slid ovc hcsuhi sot parachuted down 
* k ..KkckW nee je ri,- - ss , ^ , se^ . ^ nn. v \ then 1 e ^ ijud m 
5 k D !■ no ins* s h \ n J s v v i Mi s D ! )s 

> i ». ! •• v i i. - s s-v p , \ 

d e i-; separate IVi kt of >;e eompt 

e xss > i'u nernfvt sr\o, be ^ oJuocc u> me placement site mo secured u> the 
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x ; < v. .! ^ e K o v v m ;ni < v 'i o *x if 1 vu- 

[OOOSj 1 earl \;j <. snxx the p,«k say bo o 

5 ofoii* 1 r,<n 1 "s.'> !.] 1 v> > uk Km < < .to 

crease xm phwef _k i< < s ! nu Hx ! i s m s >. n ( fS If i> M 

tbC s' s>i luL . tl i s >i m !' h h 1 tm i > s f. UhM < i . I < - 

!! I) i i (! I 1 v I > ) t t V * \fo ft! 

Purthcrmort. she fktun forceerc I su s i ' < is < 

10 suture, even for the same medical professional. 

[0007 1 ^cuim.- nni.< e m xso he !echoo« and m^x- consomme, m secure so ,i xfoe 

il U f > M t M i <.U < .! f >. <. ( v i 

. - - i 1 ' ^ •> fo o s«ni n%k s-> I 

> >^ n vfH i i tu ino x t s <), >o > ! xrxs ) dt <. 

15 a patient to be on cardiopulmonary bypass for a lengthy period. 

j'0008 fhc > esc f ve tio s dke< <> ^ f d methods fo 
to tissue sod/of oiher dev ices, and, more particularly, to apparatus and methods for 
20 (if i Miitihdk i!u M i o o lis 5 n ( 

methods may involve deploying one or more fasteners to secure a prosthesis to 

u > x i s t i i -ie i il \ iO < ,\ x I ' o j ( o | > i ,s s IP i 

com iar?no ores , 

' o d u e o s e \x n n' s,, n j j m\ xx 1 fh s 

25 id.-, i b 1 t s { 1 t j w i \ 

fasteners in a relaxed state; a loading chamber for receiving a fastener from the belt x the 

a \< 1 ^ N > o >n < < N i 1 

foe loading chamber; an ejection track v mm m i the load fog <. i > a handle 
v tidii „ u to > _ s v f <> ^ o ; xt » 

SO vi n ion of ut j t <> t( t ! < es - < is o asts w fx 

! -a v i > it s i tit t i! f i -> shvt n ,m e *o 

t X 1 s i * <. ^ 1 h - > x ^ - ■ X si o i x\ 
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f 0**1 fit !»« . >> \ — o another embodiment, .1 f^toner dcIi\v.-\ "««> w nr <\ niv 
n«t inc. de.s < si ( s c ctuan <i i ! ss mi > \k dmgfVomih* 
lousing m f s t gcas y comprising a b ft 

OJ , > i N W t i s. V s.- 1 t *S S u K \^ 

S> 0 V. 0 V 1 l> tk)s 4 ! t! > Of> s i K ! ! S 1 N < s< t\ t l >\ 

< t» Hi »Ci fOi stvs. N s^ s0 weewey . ; O^tenO f 0 the Jl ei do tw s 4 si n i t> ({Hi m 

tK obes in i) it .i ji oi , I is ij i ' >. I mi . im _ v , ii x i m 

l > ; * . » t 1 ! 0 i 1 \ < si 

mcnib \ 1 <f iili. 1 v ! < < >. ■> 

' ... s S**i \ O * i ^ 1 \ \ i <> 'il il f O lit) 

u<il!!Ufu!iliV Citwts if 0 i sift*. O s <.d 0 ^ u s i u "M -h ! 

member so advance the fastener from i e k h Jut ! down the ejection k \ and 

advances the belt to deliver another fastener within ihe loading chamber. 

1.001 M In accordance with yet another embodiment, a fastener delivery fool is provided 

) s 1 i <ib> do\!C O I 

housing and irnninaiing in a distal tip, the shaft comprising a bell assembly therein 
u 0 s t al (\ . i 1 . i J \c las ners 4\ei 

st k v t the fasteners del ng a loop >e vcen the tines :i e l&se< mu t loading 
eh 0 r in the distal tip for successive!) oeeh 1 < It in the t axet 

st ) n « Ui i > u ^ 1 1 >n t tl k iv v nks 

'Oi US v.!!! . > <. . O , < ^>> < ) ii)i h i \ ,1 d < W , 

sfo n;sii t neaaa.: co cd k he it 1 no cmbodirne c 1 oi 
aero o Cv; ees the tongue t cs nes so as to to brm he fasten t eeived 

within the Is chamber from the relaxed state to a U-shaped constrained state, and 

bancs pu A he icmhcr to d me , ts nei om the K\u t » low he 
ejection track. The actuator may advance the bek to deliver a fastener within the loading 

foer before or aft e oth i s s i 

{001 21 In aeeordan owed »td! mi s fo<>< cere eihod is fn.svidod i 

l v s s V » i is v < > I >i I 1 I 4 1 < •> ii <> 

tvsU' t. „ n t < v t f a i ' i oi,.uoi,i s' istenes ,tetr 

>-< . e < : <^e - ^ w - v ! ^ <v ->f 1 f > t .c^ 

.kixaeeioe a Omeue ;i;e < v f is too rehiti\e : <> : he tv-tra oe hi-.ieae= > insV sa.- 

4^ 1 < s 1 s s et^itsttvuned state, ick-astii^. \ s \ k » n« 
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c constrained M e distal ^n h > too cjeci k .< i 1 u 

i f f 1 ' V v'Ovnv ^ U v I v ! 1 

osser !\>"i> s ■, v s 5,K; 
5 ? ,o , lV f ^ not , « s \ u s ws ( 

that includes a loading chamber 0; i» t fastener n a plurality ofrines in t 

O \l - it ihc is i S v. a k Si K 'llti^JKI v i 

limiting moutmetu <>■ she ! iMencci r ken ;he io k-ne. cknnbcs \n gc-..laa. fraeK i.s 
coupled to the loading ckuniur. A handle Is provided due includes a fever, and a tongue 
10 'is ! s o (. o v i \ u h i s u n i 

e>a a s h t.tvs n e t esio t,M t t > n fu i 1 s t u lonsi) ju 
s s N 1 > v t f K < <. n t , n 

<. t suu i i \1 i> j,n s- o ,v. t v k n St 0> UlxU 

s » the tin include overlapping tinea in t relaxed si and the Sines 
15 rue, "> s i <t me] h that, upon ; -.lea s es o t he biased 

0 >ow U i« k ov\ iuk f v el sn d stuk 

10054| In anoth a fbodimem t method h provided for delivering a fastener using a 

1 i ka dcio, 1 k>0 humy t is jk t c,c t >U ss no uk k< m < d t cs >t s 
relaxed state. The fastener is secured in She fastener delivery tool using a reieasabie 

20 up u t e bet \ to guc Lsads a tsteo k vet oo so s o ransfo n 

s f is tK! >Oi a si suite to a io si u i sure ^ ik tue S u t i o <. d v ith 

< « k b s J ttitiiX ti i 1 1 1 !S ' S V i (1, i ii t 

>. i < n i - ! _ i si i ( s i , ihis ■> -la f 

N n \ I e \ ' o > t i i Oi s i , << 

25 1001.51 in si id another embodiment, a fastener delivery too! is provided that includes a 
o s u i i is > v. t , m i j i i ; n U i i 

Ik hooKvhpk J h> <r ' s i \ h he N.Bf sKvceo I fv 
0< u e» ' u s s s t u Us - v.i in > ni i d o v ' n \ > 
a t v ouf 1 to i > u. v t i ^ i i v o •• c s ^ _v ibl >s if ^ f^e 
'Mi plurali >f tine.soft t< is ts so sk> ' n tin: relaXs slate o 

) ! i \ h j j t t e v . oop 

portion) of the fa.siener so as fo fraushue the fas;ener to a distal tip of the tool fhe 
dv s - s i . ss v •> viepK s „c v> i'fviw'ti to 
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{Win ' ! >>>vvs>hki-i f \ tM o oo > - - ,e m* < 1 ks t 

i t»> \ f . | m. o> llisKiiCts -.-re loaded. The Own v s m \ be 

thereby viniftr, the user > eject or il r s -w fasteners successively without 
5 >\a n o J^'i ^ e - e i >> 

jOiH", Other aspects and features ofihc pu> invention m become pp 1 > e from 
consideration ofihc following description taken hi conjunction with the accompanying 
drawings, 

10 MM 111 ^ h r oi m WOMiN 

{'001 8 j Ik. ihJMOOi a <ai w . tw n rh w <>t < <s< vj oeb* e \ i(V 
< i v < v . t o hi In i i s s > f i < w \) <>t m 

fancier delivery tool. 

IK* 2{ i) s- a co'ss mo* o- ->e^v\o o -u > Out t , e 

1 5 oo sho<.\ 1 H > ! 
A). 

{0020| 1 K ! .nb) i-< „ CMfvs-se«.tiN»i.i <op x <en of the disk; op oi the Gsten •> dci s\ en 
tool shewn in FIG, 2(a). 

jo02S: HG n if a .soss ,< ^ o i > i < it i w k v oGn 

20 oo -.how i h 1 4n s < n KhatKKnvni >>t , iti o ^ eknn invt 1 \ul 
. n,i ' e^ to 

ioo! shown in FIG. 3(aj. 

{0023] Sit- 'ums a vio-.-w UM.roow,.' o. recstal i ^ w the twetv eePsc \ 
25 too! shown in FIG . 1 , showeng complete advancement of the cartridge retainer. As seen k 
FIG . 4{al the tines of ihc fastener arc closer together duo to advancement of the cartridge 
retainer and. coupled spreader. 

{00241 hKj ) i <>^ ! n i u i ^ n i > I 

><> s o i t H> li ! stn 1 k, ; > v t >k li > 

30 1 002"* IK M i\ 'o -v < \ < il v u i\on 

too Oiono of kh I \ixw igaioiiysi s . \ > > v, oe.p w intones 

iK t N ! s C'-OA no i<. i o w < o o Ik d m if o <! n s n de wi 

OO * IK "M f vho „ ) il ?K <'i i I v 



wo iMwmsr 



- 6 - 



jOO^"* IF IM ! ^ » > 0 <> O t ( s ii' ■> * I 

o<> s\ x 1 1 - n i , o > the I jrfcncj mto j >Ofi».itati]vN 

l < ~ i < v S ' K> i I Il> M >. !v v ! hv. l» >'v. liHVU^ 

I <> | \ it I '? O \ lO is v ! 

5 [00 S Hi ! s v sO 4 ! << ■> v > ' s , s 

tool shown m FIG. 6(a). 

plsl>; | K 1 ( ! f o s > > ' si •> 1 vk < i , hUV 

oo \{ o v i IF 1 h i t ^ ! « <> t , i ^ > 

vi>^ , !U'l\'Stl 'Mil V v S S ^ hit 1 j U y\ it , 

lit 1 ^ ! t > t I ; - O 1 t O ^ 

ptkHsI S k 1 m s s -.s s s 

n>«>! shtsv.ii ;n f iG '■(;;>. -hounw Go im,- ol -he Usenet pav-cerse .o.e':ih nevoid she 
K I <\)s i oi n i )<fi 

1 0031 1 FIG. 8(a) is a partial top dow» pkn. view of the fastener delivery too! of FIG. I 

15 rt» i s 1 l ^ ' i h> v i! > • f 

< f Uv i SsiCH ! 

(00321 FIG. 8(b) is a cross-sectional side view of the fastener delivery tool of FIG. 8(a) 
taken along fine A -A. 

jOO^Sj [id ha) is a pas i ;p i en plan vi s v) lit nor do > >o lilt I 

20 «l! i'v 1 < , , 1 !1 h I In , »hs . \lWl S K Oi I S» *h 

O n v. t t t 

(00341 I Si. ^>(H , k. <iss - e ton ' m 1 n c % - th -to v t v oolo I k. G o 
taken aiotig line B-B. 

[0035| FIG. 10(a) is a partial top clown plan view of the fastener deliver); tool of FIG. I 
25 s\ it t u <. T!OU I u I ill t> s < s < i n s 

H i IK tO t t \ 1 OSKi i j ' t <. tss \ j H , Oi X S^ktiC U<>v. 

to one another. 

[0036 FK t , < \s > t> ! s ! f i 

IGaHa en aio; Gv < ! 
30 [00371 FIG . i 1(a) is a partial top down plan view of the fastener delivery tool of FIG. 1 

x i < <. sv v 1 I > i i i ! O) i <> 

drop' nito ;j loop pi ■!•)■<>■■ oi the fastener 
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{0038! if * > » i < - i n I si i ^ i u u , v ^ o! o i t 
1 1(a) taken along line D-D. 

|0039| VU . : 2-as is „ partial top ao* « plan \ rev. of the Gsteiter delivery to<n oi FIG. I 

v.\tt <- t. v s 50s HO 5! s < S i ! 0 - ,ls 1 u' , 

5 * t v. t 'Of 11> ) ( >s i f 5 5 Is 1 ■> v 1 5 

40 j s k - ■ m s > o-> \>. <e 1 5? side v _s of he -a Jo s U \ fool of FIG. 
!2(a) taken along line E-E. 

|004ll FK> fi "> o" <> u pi t t j < ! oo ot ! \ 1 

v\U 15 i t v 1 O sj 5 (. I t! 

10 s<! i 1 ! I i ll u p» f s^ ! t i! s 1 IK v a . ! nkd 

1 fa* 0)5 i 1 O i tOOl. 

j'0042j Ik. lSv>! s < OAsjii<inS ijv ^ v > oi ho m v Jo \s.p t n.i i< I 1 > 
13(a) taken along line F-F. 

{.08431 FIG. 14(a) is a partial top down plan view of the fastener delivery tool of FIG, I 
15 xs nil tn.e ! ' I for eki! > < mo iasten< 

from the ejection track of the fastener delivery tool in the U-shaped configuration. 
{0044 Fh )) is a oross-sectkmai side view oi he istet deli vers' tool, of PIG 
F4(;j.> fakers along line G-G. 

[08451 FIG. 1 5(a) is a side view of an embodiment of a fastener delivery tool showing 
20 j t Hi.' he ee- <.o 

{00461 FIG. o mJ, x e^ o fh- se< JcV^s :» d seown sn FIG. 15(a), 

> < i^t 1 -, ! c > i i s s >' m hu t <> is > m FIG. 
1 5(h)) over the cartridge. 

{004?| FIG. 1 5(c) is a side view of the fastener delivery tool shown in FfG. 1 5(a), 
25 she it , i s n s b ! s t i t , o h \ oi \t i > of .he sv.ee 
delivery tool by actuation of the lover, 

{»»(»«* 1 IG v > i *< wd. \ exs ol h. fast* vrdc \er> 4 shosx iinik ; oi 
n > us s v s , x fK ^ t > • ,, > * t t 

{004n llh v Uis s * Os s 5l F> -s , 

30 shoss — e s ; 1 st. < > i ut i i o , , o > > it < < ! 

| )050 ! K s i> i t oih) are t>«p and v t ud o s p 

av - iv > ong«k\l distahrp * , ^ \e * '<><> 
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[0051 1 h )!^ a \ v > 1 \ ^ w r ) : s -h > v ^! \ t 

U'\Cx UK' I ^ th? " * ss» 'Hits Wit^ ; il>* nOi^ 

{0052 FN > M>vsccii<>fi-t! of a p.t ^ > - - *- k 

i f i i i < i is i b i > fh i pin\ \ v Ok 
5 suiTOisading tissue. 

i h 4 *^ IK u , ) i; i _ do J o s 

circiunfcrciioc of a prosthetic valve. 

\m^4 IK v f\ ! ) ui t o i f k v. ^ >t < \ >v\ 

plurality of fasteners. 

10 {00551 FIGS. 19(a) and 19(b) are side views of another embodiment of a fastener 
u'is koi shvH ^ ^ t m i> «( n h t d « < >. <>, \ i >o\if ot s 
.e:>\e:> 

[0056| FIGS. 20(a) and 20(b) are side views of the loo! of FIGS. 1 9(a) and 1 9(h), 
respectively, with a cover removed to show internal components of the handle. 
15 {00571 FIG. 21(a) is a perspective view of a. front end of the too! of FIGS. 19(a) am! 
19(b). 

{00581 FIGS. 2 Kb) and 2 1(c) are cross-sectional side views of the front end of the tool 
sho* IG Ilia), showing k i and t „ s> s d< respective!} 

[0859 j FIG 22 is i i - v v v so ^ >.x <. f i i su f 1 he 

20 oo <G 1 

j.00691 FIGS. 23(a)-23(c) are side and top views of the tool of FIG. 22. 

{O061j FIGS. 24(a) and 24(b) are top views of she tool of FIG. 22 with a cover removed 

to show a cartridge assembh carryirtt fasfersers therein. 

[0062, I K S 'n ) o 1 t \ U s o ) 

25 ub t > j I lit to i i i * i o s i \ nst <uh 

{OHM) FIGS. 26(a) and 2< >) are del Is of front end of the too! of FIG. 22 with, a 
> s t> v. ! x , i ! v h, i no ,\i h s ! 

K .UliU. I* i ♦ 

SO [00641 FIGS. 27<a}~27(e) are additional details of the front end of the too! of FIG. 22. 
{00651 I It S i t aad .Gibs arc ,\ s- \ >. %\ > t lis > end \ run be 

^ n C . < . 1 .s t J u . > - < t x s, ) ( t ut> t IS % U > 
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|»066 FK I8t M 1 .u 1 d s < \1 < i h sbo ^ it « 

fasteners, aro^e iy a bo': 

{00(5?! FN iS 2<>(: > : ad 2*h) arc side and pesspeciive views, respectively, of a belt 
that t > met in v t <» n U It iS 28 

5 {0(i&8 IK) 29(c) is a detaa of the belt assembly of FIG. 29(a). 
|0069 I K 50 is i top vie < e 

included in the bell assembly of FIGS. 29(a)-29(c i. 

[UsrsM | K,\ ;j[ •} 5]{!<!,u . sop and vdo \iewv respcemds .tmcbei 
v \\ I s <i f nt 1 * t * ! s. - i i 

10 i ' i iKiils Uli s i i s > f s mil h 1 

assembly. 

j'007'fj I H. ,U t i^uivn! oto. Ik uoi 1 u > 5 «. i !»>!<■ hrx 
3.1(e>3](c), 

{.08721 FIG. 32 ts a top view of a pair of belts, .similar < the n > i t, of PIGS. 
15 3.1 (a>3 1 (c) carrying a plurality of tmtmrn. 

DH\nn),',v mm^v^v mi i v xpi \u\ im^dminp 

{'0073 to t cb vings 1 !G 9 o \ > t tenor deliver) 

tool 2, The fastener delivery tool 2 includes a distal tip 4 or snout from which one or more 
20 f< nie' i ( 1 \ ' >x u U ,\\k < o> > i n n i 

Npv. > t * i ! » ulM I) 1 ( Hi if ' 1 

ip 1 «k M-ox iOvd end 8 oi the too 2 e sep od ionga.ted sha f he fastener 6 

i > St v. \ < i < t i i I >»l 

The t v. v. aehvery tooi 2 aiso \ ! i s ? t - f v i located handle 1 0 having a lever 12 
25 o o i to t N 1 . " 9 i c f ' > ' \t o x 

ergonootxanty shaped such ' a riser , easily n \u \ die fastener delivery tooi 2 

>os;iioti The b. indie in prexs h > s i n ! i 

a 1 s x-^sbSe ixe > b a <- i nseh to ej'eei i e so N ' > S <■> 1 N ' d i'o I ,.; tlx u>oi 

20 [00 ?4 t 0 e s ■> t s ^ m t t <■ nd\ru is 

.i\m! dt ee*- » 1 of the -had 1 As i \ oh J more td 1 . iu v< X-olge XX es>M !<> rvun 

'v xll. tCt ! X >lX! , so v <. t Ms ! i O 0 * Ms 0 
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acts mi ',- Mi'.i'o ! 6 may n sto rx the- fastener 6 i8t©-$ 

% tj v COOMttUnC Of Cl i »11 J >M 

18075} fit .S aoc 2\\) sOustune the dislai end of Ok A> ena JJ.\u-. \xk 2 As 

bestsCOS 1 (.} 2u> -f~ s 0 Ke K > C- OU .J»K v ! <. 0 

5 v i s ! >v A n s v ' ^ , i lkK of , v w j <j ^ 

< t > wl vs seen in IK < i may U angled s respect ;o one another. The 
f. ki in; r s i i s *i o iu , - of Ik i ^f«s> WW 

! km j f> s , ) v , e - j i 

material, such as a Nickel-Titanium alloy fNitinoif. Additional ndormadovi on exemplary 

10 v. ! \ !! ! f ! ! ! vi v i - i % W s i iff 

applit piss o IN s 0/681 00, filed October 8, 2003 ml I 00' 'M - d 
December 2\ 200T < m \ o> ^ h ate v ^ s s ^,\> u.l b> ki iiu 

herein. 

1.88761 The fastener 6 may be secured or otherwise retained in a groove 7(a) or slot in 
1 5 the a i ?. The cartridge 7 containing the fastener 6 rnay be inserted (in h direction 
o' iiov Ti jii'kuioiv .1 u iftl t Miffed n ti v.* < . tht KIiKm I ( 

Hutm 1 h ■> o > e>u)e she Ast.. nero mo be Aso>ed over a 

pin or other retaining member 20. The retaining member 20 may be movable befween an 

„v. i v OvMt ! 10 I >> t < 1 f!f ili. it' 

20 beiovA Iiu; reM v n\ 20 > \ > in Ik ef > < ed n bye spring 22 < 

H'e >U 1 I ! ! Hs i. t i si f t < 

vm ^ , 1 N tiiH) h fivK n so ioe A s( „ e i -!Mi\icou'l ,cfcr 

o t mi ^> s okJs aeie >. s _^ . o t ,i 

0HP7! Suit i nring to FIGS h i 2(b) edista fi oo! 2 includes an 

25 ejection track 2T The ejection track 23 ts connected to or otherwise communicates with 
the 0 tdtm J\ tix A Am-me A > m < h . ^ f t osk- ou f <A ) nm I e 
it < s o jm •> t ! > i % b - t \ e >. < 1 om t >t 

in id '))!■> t ,,Ki i>! i t x N ' i si d 1 ) mote vlotat K on } 

(0078} F0.eS A > e -0 5 1 el ^ th. . i m, mvoime e> .ep'm m_ Hk 'a^ener 6, 
20 \ -m*. 1 <■ s x' ;A x i ^ t. t 1 * i 

> ^ n h bl( -. eta n in -t ^ An m t i e teta <s s d's.mced 

!' A ! ,\ N ^ i. v ^ >^ii i iff i I ft MO Atv ^ C i ft c 

>e ftec io tr o .l-a be adsea cod -tutoruoc?i K. il-r evamfAo neoueif nto\ emvut c i the 
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an ^ e setaine !f ioa<ip ntde G is < > 

W< * ({f !oS s o I ^\ it : > n V i o o i!tu iji 1)0 

Paste er tines 6{ * s 1 c vs ^ d s ) ten! trtridgc rota in I 

Go f t\ 0 O ih\ 0 ' to \ VMto^ • ' HA fuK MbtOa tC- 

5 * i Sp! <G 1 iisOiO VR>\s i H , 1 v O v s 

fiwfCfKT t* ai\d CaUSeS t>\u>< » f O S< i v s t v. s sN 

shown in FIG, 4(b), 

fsM ^ IK v t f 0 m h i t s t o o lt \ 

<' sh<mn in HG 5fhi N wt s v. m PiGN 2< } t u < ) > \u \ _o includes o t 
10 i ' v \ v Ae one ore 

r\ h u n- n ton , «ym i ! s it 'ho bA^to J Nht 

S s i i ( ff S i i s i i ! I !i f 

in. the distal direction as shown in PIGS. 6(a) and 6(b) so transform the fastener 6 from the 

1 s 1 l l > s I -> U S i > ! 

15 I < I ' <t t < >h e >\ >>i i> ut it t ^\ . 1 1 > <<{h) ot ttn 
fastener 6 using the teeth 26ia ■ of the tongue 26 while restraining the proximal end or 
loop portion 6(c) of the fastener 6, e.g., using retaining member 20. 
jtiUHii PIGS (a) at 7(b) i it he fastener 6 being a<h ! i 

* ack 2 ? \fte? he ' en net t 

20 < til ; ' * ■> I t t i ns G <. t t t i It f > 

lit i U O l t\i Gil I s { \ ii b ) (i)ii it ! \ "ft 

, -.^ s v is vl < ) 0 v i x 1 i!v I Ua. it t ii 

23. v ^ v t t i <> <. i s k n 

disengaged suite by w s * of a earn structure 20(a) located on the retaining member 
25 26 n f th a pushet rv<-be MGsc. i lu '< t) Une.trpk, ' tv cig i >o I vate tG * as t 
vi, i 20(a) on the retain Ing member 20 may rest within a .vti.~ > , groove 30(a) 
m ftv pusher momhes 5 G 1 ;ue s u is i i in b h < enocHon. 

fUi 1 His it h 0>0 s )< ! i to s " 111 I 

20 ioGc diseased ->um: 

30 P ! s ? s i * k>s > tn b nl * < toMS 

e t o t s - N n h --<i ,n t s > it it s t o <<.k N ^ in. 

om st ->oe tctn, tite pusher i < « aavKanecth ste < unt I the 

S v s * t i is \ b : i s v s t b 2 - s t * S ~ * * "i In 
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p< ' i v S;»42§i 



\ o ' > \ ih i h v I'll u ivk.t i ' ) •> >.? s h 

the distal-most end of she tool 2. 

ptoh2 Iho. cm uuusfio , ., . > » ,h p! oti^ oset t>e f to.x ocas of Osm 

.for the opdtjui insertion lee .mf< For example, she pfo v*. \m may probe an area of tissue 
5 that 01;;.;. K > >\ it 0" > > KHn < -ak > i Mtr i ' for > Kn v t >? > f is^nos 0 hi 
1 s > e.e -u t mm o o V < o ) 1 v s N t 

oO iCv. C i < >v O v. s O 1 > 1 1 1 v s Uiv. ia\ 

to t us. t tl tn> I ! p m f i S + tsho 0 tX 0 f 

mPiG. 15(e)), 

10 pK)tG| FIGS 8(a) and 8th) illustrate partial top and aide views, respectively, of the 

<\t ^ u! >o , s ml f N t \ i ( <.h h -1 I bks f 

^ Sff I o ima nu K tNot biu s ' n i at v !6i 

''hi > Mi ' ) Hi t < t i <. 1 

fastener 6 into the tooi 2. FIGS. 9(a) and 9(b) illustrate a fastener delivery tool. 2 loaded. 
15 o » a ,< k i <s m ^ < K . ^ 7 •> htoden su •> for the ..k >) f t\j As seen 
m FIG, 9(a), the fastener 6 is in the relaxed or parent .state. Referring now to FIGS. 10(a) 

(ltd t mil' v! on i ' t * mi'i h i os on the 

fastener 6 within the spreader 24 {shown in FIG. 19(a)). 

£9984 j With reference to FIGS. 1 1 {a) ami 1 1(b), additional depression of the lever 12 
20 or tl , > Ik to >u j \ ' < I i <■» o y kun 

O V t titv. ) v. 1 s H in s n ' G SS I < s K < s O ^ ( <. 

to < trtgger assembly 32 hi may be i> , i t -» h as the lever 1 2 oi the handle ts 

00 ' ^ ! 1 ' N, ■• n ■. ■> s \ Is I' ^ ft < i «. ' O ! N c J 

' t ! ( } t f t N II ' lu I, 

25 e-.oeh nts « ^ to daphne o s tl , 1 1 - dts P O'spUonont >s t .moated to the 1 i ct 
I n2 ^ n ' 1 i sull 

ript'-l lioLum between tim ad\ a?kem.m; nmeb.m;ssa '}■> ui.d inanei asscmhh *2 hefore the 
1 t s j i) •>? n s s\ o , i ? t ! 1 <>> < ! <. 

eehantN > ■ t eps ; -m i k N < o > o ■> > ><> _ > < eompcv f 
SO stage may ho host *ee« m FIGS . S I (a). 1 1 (h), 1 2(a). and 1 2(b). 

| sSj tO;:^- t s O I tO i lit II I F fi> \k 1 ^ '"n is tik'0 t \ fl J ii>tO 

the t\dh e> not n to ^hme. v , <> 

Miikso t pniudo dv.pt s ^ v v !<n h»H Wk\ h 2ot to i v 
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0 v ( ! t i ! (. I t v r n i ij t>« s, * t! ^ < <> 1 v. s 1 v. 

t ! HO »J i ! it f ! s i v ! v 1 sU * 5 '! ! i 1 

ea ■ mme bet : ! 

5 Hi t ( ) t t 1 si v 

damn 38 disnbiy causes corresponding distal movement of the pusher member 30 within 
i. o 1 2 t\ i v 4 iomMi ii ! )Sk i si h 2 Of urn Ik 

< f I t M^ksii t o v <> t < < -> ) it u .1% m o nm Ik 

r t «. 1 f h its n > n.o. po<> s as ^ it 

10 1 st x Hn M t if ! s t .. ( ! x N >$ i i> t sjh,s Oi 

Ov. io' >im o wi nir>\i v tia b* <> ^ <. s< y urn o,\ 

Advancement of" the fastener 6 may slop when the Ones 6{bh bib) project just beyond the 
distal-most end of the tool 2 Us .shown m FIGS. 13(a) ana 13(b). 
1.00871 FIGS. 14(a) and 14(b) illustrate ejection of the fastener 6 from the fool 2, After 
15 the spring 3t tng lever i 3 is in the position sho 

nFIG 15(e), de e>lo oi he trig-get (tl strated b> trrow D v 1 SG (b>) cause, t 
ntshes net be $0 o ove < 3 in he lis il direction to eject the fastener < 1 pi I 
Pom She ejection track: 23. As best sects in FIG. 1 4(af the fastener 6 may be ejected m the 

1 s 1 i U < > kh s . Ml 

20 j0088 \ v ts kf\ s m o< h > ^ 

So< s>- t <. t s 1 ,, n t 1 an > < pt ,> ( t 

< nlv ^ nd >s ,< , sv. t ! i > tsi ( ] tn v. tK pOmi, , 

h st. c! 6 j be 1 jecicd from the too 2 

\ } »v) ' i s s« , ^ >> u j j s 1 k h tnss «.(! d 

25 that may be nsed to deliver a fastener 6 using the fastener delivery tool 2. FIG. 1 5(a) 

iilnmau- aemts dtm " s UsU.v 0 1 - . » .led iuett>. u-J hn'wmb U\ of 
the tool 2. FIG. s 5(b) Olusirates the cartridge retainer 1 < being moved distally s the 
direcbon. of the arrow in FIG 1 5(b)). This movement of the cartridge retainer 10 advances 
dx ss !v ae .M i m si o n m I Hi 5) O niu,.e the G^net c tn ■■ pnmdb >. or -me nee 
30 skik do 1^. s s t „ i v ha i nil b \ tos st ^ v^J 

.torn? onto- tongue 26 drop into the loop portion < tit .- bmemr n . .msiame toohei 
eh f tb fo t stot" t f ,ic n <t 1 t -siupeh en ijinio 1 as d„» til C dtovC 
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\ i i > !>> (if ! v. V t ! !' N t! , St 1 ! i oadm 'n " 

iMOfVCi i. !0 f < m v > n N K flK <«< " 

ijKt Q 0 Ili S %i s N 

oM i ill 1 ■, s h 'so U< ' u > v -s. k 

5 Cfi^iwMi 0 m y„ ^\ ^ so isOv . , O^O f ii 1 ■> ?00 ^ 

ii 1 h is v. i t s i. w s i> Sire's -m 

• i t f i? V.OKX-Ui! is i i ihv. CU\ O t Uk . I SC 0', f 

sed to h is . . mj < he too 

|00**1 3 fit S I'M i ( li I t { >. s N s > if 

10 I i < S ! s > t ! t 1( , i < s I ,-> i 

') '|\ I t <>f !il > v. S- K i - s \ J - ,0 J< t\0 

<i Ms bemceo 4\k f.r . 4 > 1 , ! e t u v ts < !0-4iio n i o ( m>u n . bout 
b \ e .m- 1 i cm < ; -50 mm). 

H«l«»2i The tips 4 me, be integrally formed viil' the tool 2. TkemaOseg . the tips 4 
15 nw\ be k oovj^o and/or ,e\ )T\ > , > i , us alternative, the if s 4 and/or tool 2 may 
rxdud m > more detents or other cm! o (no o to rc ,i>\^\ .lUi.Jnift.m 
evidmd tip 4 to the t t ! t si seen in FIG. i6{i he t si 

tip or snoot 4 may include a variety of geometries or .side-profiles, e g., bends or curves, to 
jcfcas < < ) t > edfvi thm a -ast nci \ bus » dp 

20 4 andA tool 2 may be sek I rmieal presentations ei ' 1 

» U , j b 

! * * > 1 e , s ltl i \. s !>}{!!! S i ii 0 i < o Suit 

elongated disiai tip 4 has a snbsttrntiahy straight or Oai p,<>i i Tip I 'v- i > h i 

t , > 1 t O H! t - i < s j , t t ,<( < t 5 

25 4 m Ik « 4 i o u s T i i i , p t v»i \ it h 

delivering the bateau 6 generally norma! or perpendicular to the surbice oi iiv 

' is 'i I > >1 i i t i S O i ! 

angled mm respect fo f o ^ ndn 0 t 0 o i! too" 2. 

j K***4 t< s \~<, > "'T t ' , o 1 -. 4 

30 ! i u-vd 10 d i f ' si e s cart x ah c 

repass emetn Ov i i u s n 4 oi re a, lv s mdclnc) a plunie;. ,} 
i f i ! if tv vl (j i h i i opo t 

* » S lU t v .5 <ll\ sV if > I -! 'H < „ At,, \ i-s s. ^^ C 
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1^ vi I k' I I v <<!>■) > ! ' n J .11 . ! P 1< V V O - I v. 

o;\ - '\\k' > . i oi o no !i i m. e < t< s ^ ; fwi.Mii i i v - 

{0095J As shown us FIG. : "a h the prosthetic vai ve 50 may be a multiple component 

I), -i i Ji! h -x , I X 2 is (K x ' \ . <. v U -> >■ I N 

5 I s - 1 SO SI 1 is ' 1 S < k v s s ) 

strnmctfO i \emphr o \\ K v ^tOs^. nu s ,-L . o - > uv n pu sdiem hc-ao 

\<> \ Vl'l ! it S I 1 US 1 i <. > x t' ! I H\ t OO - SiC 

disclosed in U.S. Patent No. 6371,983 and in U.S. Publication No*. 2004/01 225 S 6, Hied 
avSvu; \o ) irVOl :nu5 00 > < ia,S:f.J\.) l«»(Ut ^> :u ( ' 

10 tiled a* Serial No. 10/765.725, 2000/ 0.195184, filed as Serial No. 1 1/009.081, 2007/ 
0016285, filed, as Serial No. 1 .1/420,720. 2007 0260305, filed as Serial No. 1 1/742,590. 

U S t S >t O ~ 1 + ! d S ( ! NO h Ji ! 

S.s > UK. ^ 1 ' f <v 

jtlfP*t>| i mi i > do s n n.U 7 nu 1 i < . <. n i 1 i ! i , ma Hs <> 
15 Ci.>^ x . .e .i sue 

from which native valve leaflets have been removed. The distal tip -I of i r nk I 

with a fastener 6} may be placed against the sewing euff 5 j with the tip 4 substantially 
, ^ m , ^ bv ool * tu^ t\ , s , atoi. s _ b> act > utl\ 
m . i >i i ^ 1 f 1 LI ^ is s i ho si u in i Is 

20 underlying tissue. Optionally, as described further below, the tool 2 may include a safety 
Oimi !( u i bn j v. 1 1 mo o i x v o s s Kin i ^ x ppK n 

< ii-.il 2 a nxi v \ v i i 0v>ue, C to ensure p m e? 

anpc>ff'<» o" t'no \is vises t t v < v s N ! < > s- i 

{00**"?, i. v ' S> < -. , V O X s > 

25 k Jit I ! it s I s? i t h - < 

. 11 ^ , i ill t ti v v d ) oo > n , k \ ms il \ oi f -k 

>v :V - 1 v ss v 4eis-,eiM.i >\ a .. ii nr v . se^ cab -" j 1 5 ,i us 'he 

pro- bene <.aKe 50 so the -.siovua. n -.sy, 0 

{00^8| FfG. 1" it s i« t , vn " v.\ > \ jves < ir. ihe Ob Jeptmcd t.n As 
50 "ho< b j v ^ sis » v's Hi v s 

UtwxPr i-.isv v «^ r os si i \ \ shi- 

tines of the rasiomus o ,n be\ \ "s. ^ Ose. jp) P'= fb s re-a.d. she M>tlv?^ - Jvc ?0 
may be fixedly secured to the surttturtding tissue 90. 
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[OiSjVJS. I h : v ! i St s pM " iji SpH 0 n i I < * ^ f - 

oc h \ i> ) i nng i phn * in st s i t <. i t i t cc 

0 1 v t s hvi K s ! ' v. s v s s i 1 r t v ' - it. _ s „ ! - ' ^ 

V t » i. v t't ' H. ~- v. O V ^ V >. ' 1 S 

5 ts o i } t) n i t Hf« I KM s s t i i > v ! v ooo 
visible on die s adiograph 

s >f ti n v { s <t ss < i 1 , x ,t - K) and/or prosthetic 

w \ ) „ i f s.) < s > s P io , t t t t For 

sit!}' f > t m -iu> n s t _ o i v li m imi of 

10 1 a- SKt <> ti h n>o ^ 't i-v )iK J UK OH s > Ot \ fis^sf ^ 

t Oi.* not pencir.ite deep o u ss >( Sh t th >op 

1 if O i u * N > t. ! s V ' ! i ! 0 v , it v. 3 sit i v 

pikrs-hU h k is ti ; l)( j ^ i „ ptiiiod V M i< , f<U ti << 

•)'( > t t ' i ^ { O f ! v s 1 t ^ s j i, ! 

F5 t < n N •> s i \ 

replacement fastener 6 may be loaded into the too! 2 and/or otherwise deli vered io the 
delivery she, similar to the methods described above. 

jtRHOt j In an alternative embodiment, a too) may bo provided that, may accommodate 
loading if i ->L < ^ k s 6 into the < < 2 st t x us v > successively before delivery. 
20 Such a toot ! nut > - sle because tlx oo 2 docs not h eetolx eroovt 1 om d < 
hI\ s to oat. Hvw-ovw Sh skmPm sh so kyc tv i s ot betas <. s 
6. I,i \ , s i v i 0 d < x „ > ss < (, fki - > urn's i 

t t s su iti , , rst'ra ^ i si v s ,s \ t v. v ^ ^ n ^ ss t lv 

distal direction, toward the distal tip d > too; 2 A cane-dec < shocce) may be 
25 ovided that hold* a plurality o tenors 6 such t die tot I may be loaded will 

n N t< - ^ i - > - t s . ) i _ 

! <>m ! ( < >-2 . nmh i ^ o i - esui I h<.t\ oo! 

ti N s > i 03 o \ O s ( i > 1 ! 

icmuis - \>e k - 3 e oo! o\„, c t^ , \ < c > ludinv. i 

30 t 1 i t i t ' ! KA N ! >> i 1 5! i Si 

distal ! f similar to the p ~> v [ t-tss^ Vs >< in FIGS. 2 i)-2i(e}, the 

too > aoiudo osv Oi motv c ti -i-p,>i nts , w o \pts^iOts 

\oo<i Usits j itsie fs l\ 'sm s o^ st pi < i >! doui 1 1 c 2o 
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0 si * ! ! khiv too jV hide carnid for o carriea 
! v Si fn 1 i if >\ i <\ s x 1 , ihvi bJoo 

10 ' n oos C t in v. ! i >s s, m ! s v. ! I \ 

5 v lO O pi < S» * i O I )fM (A M i I iki''i'A ,lf 

mis t_ 10* t t s ^ i\ v p << i ! v 1 Hk hn.JL 

no u i i h it t. i - n v < u _ i ^ % c i i Cmi 

i * M i ^ t \Mi n s. ! ! v !M'nv> nn likie one or morv 

C< t ! .1 ) 1 v > t lis ! 

10 i ■>) i ! i <<> ! \ t i k *■ v, f > 1 o 

v.\< 15 >\\!i !!< 110 ''i!,,:) t M > » t s v. Jk ) ij ) t Is 

1 19& that may be received in u < j > ^ slots 1 * in the h nt \ 1 10 < secure carriage 
. . s (> f. im i ! ! > us i * 1 

removed from the handle .1 Hh e.g., after all of the fasteners therein have been delivered 

15 t'tH 5 <- ' sH <))i M < ! >. <. i k 1 t \ 

v iv t >i s s ckMi d \ umt'ch ib^u jf ho „ 1 ) i til! 
110 ma> be substantially pen - attach 1 unhef 

ObHiU P , t \, v . > t •> i i nnd t. 'v n ') m>>» e 

the .lever 112 and oj \ » !14. - m uv \ Oi ,o':\"u(i. 

20 I < . v t y 1 v ^ N ! n smi J i i -) iJ.^c i;>i\ifv 

i t 1 I { « I hi <. » f v. x ii^M i i 4 is f I I su 0 d 

wish reference to FIGS, i 5(a)- 15(e). 

IdOtfl*) in FIGS IOi ) and 20(a) he i.evt 1 !2 n y k i imloade ositiom e.g 

OS dif> < v is i O' s. Vv. si ^ U > I 1 ' } i 

25 so i: u s b, o * o ^ 1 i 1 ; -is. rum e; rid eoi r.her earner f ot 

shown) within, the Jene a, shaft 109. For example, actuation of the lever 1 12 may 
remove a fastener from a cartridge, track, or other carrier, deform the fastener from a 
r ^ s is t<> s 1 , tf iH H s. i s\ > i i a s * k-s*. the 

Si is. S N i O V <. 0 0 >\\U \ It 

30 FIGS, 9(a)- 13(b). 

{dOHih ^s is, ,m ICS :( i 1 -Oib) 1 lev*. 112 may include a latch 113b 

! 1 .„s, { i „ o t t \ ! i > t f ! f 1 i nt ( h 

evet 2 v - sv x>si o ! s r the at 2 h actuated, i lei 2 m 
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tod . > of a fasten s x> 1 v. , I o she cord km >v, i 
} iv ■> »,0 mj to< Si i to n v f i ti the m 0' bCm 

i „ < !) i \ <ki 1 ' I ,.< V < i! S v ' V I \ t _ Kt 

lor dt <. Hi I 1 k v ! \ v !i t 

5 [0010? f i » i j 'it nore ra d wheels H2 

whivhr.i \ co ijl iu 'd > K mi o! ■> fu ' Ik u » i u khetbar 

111 ^ < 4 v O v t I v. v i , O i <K1 x> (1 >h 

'< i 5 i< ' <! 1 -h p t > H ! ^ O ^ v 1 (S )U 

down the ejection tracl 123 For example, as shown in FIG 2 1. 1 b > the lever 1 1 2 may be 
10 <,(«,(. \ i ! \l\ Pi i , \ i >'i m J f <Oi'( nee he 

»< k d to 1 f ! s (. t> f v v v ^ » lb i ^ M 

<> slots i!6a 116c that ndwk urns co > < I < dt tut co xm ni.s b th tool 102. 
btieviif,. 'u> )ta i . k . o ! it i tk 

.192, which may be used to advance a belt assembly or other track (not shown), as 
15 explained furtl N - 

{001081 Slot i J6b may .slidably receive arm 1 I 7b, which may be coupled to ihe pusher 
member (not shown), and slot I 16c may receive arm I !?c, which may he coupled to the 
s dori h s 1 1 slot, {not shown) may be f ?w led o e drive plate J 16 

that may receive an arm (also not shown) coupled to the tongue (not shown). When the 
20 k J s i<.i h In n is ■> il i to 

i I on th, v ^ i i to x h i v . us 'i f 'I H -oi oto i 1 
portions ol the slots I 16a- 1 1 6c and into horizontal portions thereof. The sequence oi the 
-d >t\ >i bv is! iisli l'o s ^ is • v< \ < i * ,1 m the 

k'k lou- embodiment-, 

25 {00 i «« Once the lever 1 1 2 is actuated and the user decides to deliver the fastener, the 
em,M 1 14 n< j K ,ieu,med mhiuk to the It - ei M, as Jc->e,t \ J JscUvk ten; For 

^v. S > I v - v S| < i S > ii 

o - i to sho^ 1 i> - no to - )-| i \\h 5 the kwrr 111 v 

ock 12 ^ << •> o 1 . ^ s ti 

30 released. When the triceo! I M is uc muted, toe K»wl 121 mn\ he released, .md the Hkinu 
^ tN < s j h e s v t * -ho 1 .ik s. k is e t so i n tot. 

102, ,-nmdat k the oumn os the pushc: member n) eeseWkto ab<^v hi oddsm«to actuation 
of the trigger 1 14 may "reset" the ooi j 02, e.g., m preparation for loading and dchvering 
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< tn v ! ' s i v t j ! n 1 1 - v. g; , 

a cam 114 to release the spring i 13 from the latch 1 13b, thereby allowing the lever 112 to 
rctut Mo o gsn is > 

[dOlMS 0\K-» . ) •> Oi-f oo oCiv^ nJtkk i an a> oi slb^< hon-< v, 

5 t >\f \ho^n> o v o\ t f!\\ ) 1 'i' i i ( \ !!)u>^ ! f « 

< c c< aev e c ! i ie iw' I i f > v t > ems in 

addition, the cover may provide access to the interior of the elongate :dnr;t 1 09, e,g,, to 
■ novx and/o i i ri ( othes (no? sho FIGS < s s •, > t 

oo I02 e>e- x no bekm ! w;,. • too 02 i 1 ov > fasteners o 

10 \ <■ - - i v - n i 0 t n v < (. k 

Fo i p h v..nn hoiiN i! 0 o \ f >. o U v. j 

no ^ f O aho v I ! Nv of tt o ^ > oti ni i pita ill s oi 

fasfe tens) to be loaded mto the tool 102 Aheraath eh , the eovet may he opened to alkm 
individual fasteners to he loaded onto a belt or oilier track (not shown) in the elongate 
15 sh ft 0 t In co r may not 1 i 

oo ' ii d a belt esse >iy or track prc-loadet sicners tha 

^ a < if a ^ >i ^ chiv v fppi Ot i - f? i s -• ^ Ok f o !<>' 

may he discarded or returned to the manufacturer for reloading. 
{091 i 1 j Turning to FIGS. 22-2?(c), another embodiment of a tool 202 is shown that 
20 . nhs I s ! fidk 2SC is v o <. 0 * t < kh 

Components i rein), which may include, com} i he other emho< refits 

'0, .0 v !SM v 1 v i i 'if >o i ^ v > t\ ' UlEkki 

2 S > > . i <00 k>" tv , • v O > O , vt ^ S i S v '\ 

using the tool 202. FIGS. 23{a}~23(c) show additional details of the too! 202, e.g.. 
25 hhhi i , f tn ioto: 21 ? or* Ik hand! ZW hat \b see 

to aenkato fk air eom. IF to ^ - .t i - ana ftom the too 202 'Iks.- ineu 1 unci 
'! f % i >t -*i ni J io, v> , i t u < 1 , s ir 2^ \ki - s 

! N N ) s t s T \PO i o -s I 

o I ^ n i e i >i J i tit i 1 esetg tin 

30 km., v uso 

! > i > s ) i h \t t ( ! 

s > C to t.o t 1 o ( o tn v I I > to t ! s fit d n if 

tool 202. 'Hie fluid hoe may otciude a pedal, valve, or other t ui-uot. which may he 
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qv-u'-M.^ i , n<h ^uncle* N - f ' . t.vi N N oloa>!o 

. sk from the erarridgc or track, deform die fool and advance foe fastener down the 
Ciccto t aa ^afoui to the loci U2, When the u>ei !s\mc, aaeefoe- fo^e x . 

>ii C > 2 2 I 1 if s (. O , fk sfo <- i ?)<\ h< ! i ii 

5 food i M hwO H, (K! Win <. it X ^i UiOd i* 

pneunnuic or fodmifoc swem may do u-.e: <o mm me nmencia \Sn,a:utuci} , the Hind 
line may automatically load a fastener without requiring foe user to activate the fluid line, 
in a UiOfoe dm t.un. a *-•..•! i-eem.uned cmoptessee. llutd uc\ ice W pro\iJeJ =ti foe 
«. _ i! <i 2 '2 > f i Jo ^ o 

10 11)01.133 Turning to PIGS. 24(a)-25(b) ( simitar to foe previous tool 1 02, she too; 202 may 
t itt i k s \> v< ^ h 'k H a, !i 1^ s ^o o c o it i 

~~<t i ( i t> > i. ( U ill l ! V 

t > sh ) i f ( I ! t ( i s > > is I? l <• fof > 

i ! ft > ) > 1 t ft Hi 1 ii li 

15 aetiKttis ' t .if < ! o . fort 212 to the an 

cylinder 2 f 3. The housm.g 270 may be movable tally wiihfo the cover 260, e.g., 
between a first or "locked out" position, shown in FIG, 24(a) and a second or "active'" 

> s FIG 24(b) \i> shown FIGS :4(a.) anc 14(b) rap < 168 may b 
i n s ' i I Ik u 1 i 2's s u e ■. f , o star 2~> to the 

20 ockvJ v s t i. v < v,) (,■> on k c c as < s u 0 s 

'o » d mm foe a fo tt» v sit it h ^ <*G i ^ »<< o \ pt < < m a 

irg i del v< i st ^ if fl f fbre< \ 1 s < d uri c >c o\ 

5 »1 t * 1 It t ^ is p i o si h ^ d i ho • i 

t i fo i s O' Vb s ,f t Hi- h i s t i i j si 

25 p^nio ( , ivIM: vNk m ifob o s.am ul" lamnmiiK'.w 
i\ kv\. f \ s > i ' 

similar to foe previous v. v , . - The cover 260 i Include an. open end opposite 

»\ Ci v f Hi'' ^sC~fo 0 Ooi " f ! V 

,v-ti „uM «. t of' e v. "i . i < - o u ifo f v s ce' . 

30 a - 1 1 i> 1 ! >f „ f i i i 11 

> f 1 ss s i s< t ' ^i 1 s 0 < \5 s i i iC sh 'i (1 

«. < ^'c- i . nous h s 
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? Hi t v n i i m Mil f v v o ss N 

?rop oadcd info and herwis copied to the an< 0 o examp! S<3S 
25(a) and 25(b) shov- a lever i 262 s - includes * pivofable end 262a and a free end 
2e2S umh >f i v i 2!- V * n. \ .. 2CT is pun> r \ 

5 received In die handle 210 (or the distal tip 204 is pushed against the target delivery site), 
the tree end 262b of the lever arm 262 abuts a huh 264 on the housing 270, as shown In 
I 1G 2'6 O IS us, in dus position the firing button 2;2 cannot be depressed because the 
m t it m N s t v. m u d t s f > 

is ! > ! isit t oo I » v I a Ik h<», \ 

10 N t s * k (. < t n i\ >k ' > - s ( i s^ N \ - , hd \\ 

prosirondy ot under »h tree s 262h ft s nrm < t > <. h enrriags- in om 

20? ts on. v • sealed m <. handle 210. the free end 262b of die ic\ t to 1 262 may 
m :v\\ dn ' ti 2 s » •) 5 , ! i< t 22; b> 

[081 I6| When the firing button 2.1 2 is then, depressed, the lever ami 262 may pivot 
15 > t • t t < M - is* neis to 

bedeiivs c rom the tool 202 ! - ho he I 6 1 I propet gaged , the firing 
button 2.12 may be locked out, e.g preventing fasteners from novi wit - d/ortx hi 
delh red ro m t e too 202 l/or oi.he i e tool 202 am or injury 

to the user due to accidental activation of the air cylinder 2 1 3. 
20 [0811* x a iveiy, after the carriage housing 20? Ls properly .seats, i te hand! 
2.10 the u>! l tay init lly h sed to t oeked out. positi; 1 « (a) 

\\ s ip 1 , - ,s Ov lUs if 00! sU < f <( _ o ) v II" 

> i v s t > h { 1 oi 

i n d i ! \ s M o 2 uH 1 s i n I i m i i ' u 

25 be set such tii.it a pudete mined minims i too e i< required to allow the hitch 2 2 to be 
activated V us he brce require*, n set ation m ensure h > li i tip 204 is 
us oa ifu-t u i o i r , ss s s t» * - «. 1 SO ! ti 0 \ >l\ 

t , s i I s \ t h <• > t n i i is 

j KM *h kO i < O 1 s u in.* . ! i i ] ( 1 < i 

20 i. si ^ > < -« uio t ! am m s o u • i » on 20 ( * 

h^usum 2" ; 0 aod u i i the hoasuu: < In the s e \>s t n 1 ■." ui the coser 
;i0 to s pL k, k mi „ is m o 1 > H > v k, ! - 1 'i n1 s > 
i I , t o s'v pts- on s si d\ie mei o \nendiesu >_ h -o» Ht'"ioC" si 
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ii' - if in h k *" '! » t>i u v «. ii ! SS hon 

vcnci has G u i < x ' " h j -G e, <• o;hct mu\ ionovv. 
o 2! H ^ on o - i I ; is v , „ ' f ! t 

5 ioeke-.i Ok f xo\ con m j « t >^ mg t . >' j . neas ^> So >" ) n<<^ c ,t V o: 
otherwise exchanged, 

1 0M 19| Turning to FIGS. 26(a)~28{c}, She elongate shaft 209 of the tool 202 - shown in 

ore deunl < iiK. f <>> i ' 1 <> - x x ?s o 

pkrrulit} o ■>< o. ■ v'vn-'Vf ^ - ^ * i G i _ o< N>N 

10 I'i, 'tut.osh u ^ s f <><f\tf a i S i h < x ^ G I ' i-v Mi 

HO (and othet t i ! < - o n die FIG i > x x > < x j : I xtoved io 
expose the belt assembly 280 V bext seen m FIGS 22, 27(b), and 27(c), the elongate 
Got > m f i f i v ' ' >' * ^ 1 f >x i 

S,0 - : 1 N v v • i t M i f v li( I - > s ' 0 , ti\ 

15 ( t i ion t\u.L ?? x i si 

< shaped crosx-.seetiO!! xtends from the loading sber 2 1 8 fo jg tb stenerx 

6 duri ^ Vs best seen in FIG. 2fc ning } 11 

loading chamber 218 for receiving each fastener 6 successively from the belt assembly 
2m> )\<v , v ui I) i w \sp.^u io ) i id i vlkt i in.'? -dtovuikus 

20 so ) n i t operate general!) 

sin In So "\ x x i ms s. xx \ - 

I0DI201 G'i k ti ok x> uS ;•>( i Gk> i s 'J ssenlk -o v c lb 
elu v 1 t < 1 » if >_ Ut nn 

N X N i ^ ^ s * , , , ! > ui s "'(W M in. s 

25 >U-» ll sUM v V S "> ^ i , s , , X si Ul M( 

! l tt f it O'- ioKGo, i \ 2G 11k tu\ 282 n\e 

is ) s 1 i ' > i M n 

n ^ u i>' ' n t > > i ot - o i xo C ni 'no 1 v ^ cj > e i * and tx 
ike. sue ( < s i > s s s i H ) <> _ v 

all b) ! >t 2 5 ^ 1 _. I , x t t | v ,\ v s ! I o \ho } 

Of tK S -vf .a:d s vu t x \ : . b ,) t - >■) > .! \ Siiis. i t> n- , N \ i iv '< ^ 

to noxe cy,^ucbt t >p mu \ es ' h I %( - n x l\ do Ibis onanix 
the I ^ - Uv,voi*kKli 2x 
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(V ! 1 ft 4k < k V a fttk! X< ^ ^ v ' s ft <■ , Ov i v i ^ h i 

io.ruiox m x 0 x to- ,b -,<m 1 1«. !i»u'-jro move-men! of dr- 12% ^ I \ em >mch , ca,h 

! Mi I's ' i >s - > H U v i I 0 s 4 > 

! ^ i ' ->•, m 1 \ > ft 

5 sfij ' k \ s ^ t J kb 0 Of Is 

,m s \ m m w lust, .>ui 1 if ^ -> < ee t Of" a -f. > of 

V i S ! I ! IMC,K (v. 0 i Xiii )i» !!5 I'iJ >-t M ?Pf S f f 

stiff h iciH fK-MbiSu> u> be c;;r\od sound 4k Ck.b ,N2 i. 2 Vie m 4k :isic 2V see h.e ftis; 
suffh i if t he Mup ma) ho anached to o o 

10 i I ' i b v i v O - ! v s 0\ ft ft i 1 i V o 

«. . jr \ » tn Of loop \U naso eh . a - ^ > no < 1 1 u K m» k „ h n 

- ut b Kf>v fhe > tdth of the f i v ^ f if f xegarak I •> I a ii IK 

alternative, the belt may be made from one or two .strips (not shown) having a first end 
fixed to i ( v p| i d \ 1 tame 282 - - io > ; s' second 

1 5 end fixed to the track adjacent the first end. 282a of the frame 282. 

\mn 231 bach of the beds 284 include features for receiving i portion of fasteners 6 
<> <> tc v rssembiy 28i e.g to reieasabiy carry the fasten si don ?h be.li 
assembly 280 to the ksachng chamber 2 ! 8 of the too! 202. for example, as best seen in 
FIG. 29(c), each bell 284 includes a plurality of hooks 286 for receiving tines 6(a), 6(b) of 

20 |<i kv -< <. ^r lb i\m s 2^ i i i 1 < I tit b i tut tl v i 

O t O f x ik,. i ■> \ •- i I O i 1 \ <. 

afiacbed to < . by I h uin i adlk-me. softie mk eefks . n ,Cus 

f ,H^b * ' f ' * S t! i \ f f t 

t f i 6(b) ibereift. e.g., the books 286 extending ; : ft least ahom t hundred eighty degrees 
25 flMMao <. .iK f v. s e oo •* \ su , b k\ s m m m tlk ones 

6(a). 6(b) to he released from the recesses when a loop portion 6<e? is received, around the 
g j < ^ 1 v I -,<'-,<>.. fm f > b <t f Mi , , 

v ! < v ^ I i i N ^ ! ^ l it I 

_ u* e, 1 \ ^ < > f x , , i !Si ; t i 

20 | KH2I h x ^ v , , | , fi n 4 f or 

vvnv s i s ft b >\ i ; ! xfi nd ?m < > v i N >" 

cJ Ivu t !8 b e.e , tin - 1> • sno\ ent of she belts > > > 

! ( Ik k. s ^' { n ! > s (.I u f * s m f lb 
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^ kK i! ~t, v^tM-es ,v!o-jm1, ^t ,\ b\ s o a ^ i wl-.'^ A 

O 1 T u\ p i >> Ks i i 1 ! s. *u t i i'K fVlViN % M « 

actuation of the fool -02. f a example, the ,\ ' w! 292 e a\ be advanced tnnuOP to 
<. i < etthe - ! i s t d o in i > v t > < ?o) 

5 MvVn JiOlt v t ^ fa N \ I ( N \n i 

cut 1 P O f K uVl s ^ s e uu G < tk n US ! 'o' J \. 

f » ! 5 v. s * < M. i W _2 <<i \2i s ^ , ^ s 

it )t i ! \ t ! It ! x ^ ( 

X \ OO 2 ' f ) ' •> 'i! > ^ s. \ , , » f i_ Ov 

10 <h<! r i." ' ti > x <> t n 

\ ,o t x t - 1 1 n os '.e c s KteJ s'Kl ) h llvme, ,s b,\n 
For example, as .shown in FIGS. 2Kb) and 21(c), an advancer arm 193 may bo provided 
within the too! J 02, e.g., within the carriage .housing 103 of FIGS. 21(b) and 21(c) or 
ith os ,» o fig ivancer am s !< . elude a tip 

15 V*2 0 o i f ) iSkK 1 - m t s t 

advance the fasteners. For example, as shown m FIG . 2 1 ( cK the Op 1 92a may contact 
beam edges of recesses \ 94a in the k 1 lurin h hk e nem, and may sli !e 
proxmndly over the recesses 194a during retraction. Thus, when the lever 102 ts initially 
depressed die advancer arm 192 raa\ k idvanc 1 n iistaiu 

20 > t v( the h-.sienei's on the Feb < t s tj > i t t it 

tt)t) , a; n <. s is b ? s\ °l I t <<.v M * Kir 

advances (he pushrod 292, which advances the belts 284, e.g., shown itt FIGS. 27(a)-2?(.c), 
he , sst 1 '2 may c dclorm and ndvanee the s ,n < > s tbc ejeeio: < I, 12 V The 
s» ^ .tUst tt M 1 '^ t n t > , 4 t 'I -in 

25 .icsu mng the fneger I 1 I. the eh;, pulling the ftp I'Ca hack udjacem the next recess |94u 
in the track 194 Thus, the track 194 may be advanced incrementally, advancing the 
pustaott and belts 284, 

|<HH2n \ <. 1. > i -n >s e x < ev\ > o 1 i>tuiM 

< S i s < " t si H\p OV i 1C S 0< O 5 St ! l'!S S{ , I _ f„ H , „ 

30 2 ! ' s 1 o v. t t s u n_ \ f i f <\ n <> 

Si l ^ O I I l IS '1)1 ' V < , s, i ) 

temo nblerromthi tool ahet Ik in 1 ne > ts\ a lc vered, he emtK tool -C run 
tedis <' s < u\ is v. 1 m ngth ss 102 to the un I < I is s o 
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i I f 0 s 0 > i, n hi \ tutu Ix As.or 

■ f$m s «* oduck o unu that mav he remu\ \1 1 > oth> « * sse u v vU > .d\ w a 
x Jss m n i\ k ed v d ! sn t s. i tiUui m h 

^vrl\ i ' - ,.i'iof no he dame y the !■ ■!■ a-vm m md os bo oion^att ^hufl mav 
5 f i hid mm * r u o^ x>. < > n x ( i t 1 

0 , i ! i ! K 0\ l'H> hi it MOv ^ < X 

embodiments described hcrcir;. 

l^iiC 1 1 ! i ■ b ) 1 f >> h . - f sho 

i 1 J Iff I - - << - t v < . . 1 < v t , c\ vi x 

10 m \ m i » i i s i s n eUmyaee t h u i > a < ij } < i u <. i o 

! i s t< r f s t i s i % , *. ix si ^ v i \lf ti i> >Vt! 

f ih t i i f i < ■> s i \ umi i > I ><! 

example, cacb bob m may include tail loops or '\P books 386a that may be lifted <• 
•c receive* o\x > - > f f la P books 6a mst 

15 alo 

6(a), 6(1:? I thereunder. Each belt 384 may also include tabs 386b with slots or holes to 
receive the tips of the tines 6(a). 6(b), e.g., along edges of the belts 384 away from each 
other. Each beat 384 may be formed from a burs film, e.g., by laser cutting, stamping, 
rn.ech.am 6 > nd th \ > r t li ' i a\ >86a s <v i < if d direcd) in 

20 the dim with the respective belts 384 \ny other features needed ios each bell 384 may 
< \o iv h»i s. , .vsx m d\ t e . , hm\- <u » > •> > , sm ,i ^ x^ oh is ^s I 
o v ho t a> > •> „ i Mt a, mo < fk <4 lkl\l iwN ' \ 

\miMl Turning to FIGS. 3 1 (a )-3 be), another embodiment of a belt 484 is shown that 
mi provided in a b rmscmbiy ior any of die > s as described b . herein. 

25 As shown, the bch 484 includes a band 485, e.g., made from a metal, plastic, or composite 
material suffmiemiy flexible so be s K a f i around a <o of a bed as- i % 

. XMOI.^ m ! Oi g v i a i i 

dice I uM ! i. n ■> 

v f m ! Si a IK , !h l ^i ii > _i 

30 > tsUL 1 f po ! a \ f V 

sp v \ a lot ^ i v ix J -> bi > ^ hm > ^ s 

v s<. v ii _ i it v s oixb f t os h m v ^ ,sx * in I 
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1 s s ! <t X s N ^ f I k! ii5 i I s , 

t l !i < t U S »•> Ss i Mi J J (\ }^( 

(00120) \* shoo t « itt Fb ;■. pan of bells 4s4 pm 1* i»,«vided. v ;~ . n a bo : 

vjssemH* Use d< < \h o s > hi of -■ v. o Mr !u loikpiosii 
5 v'O Md >xm ! ! u- i 5^' - ! i>e ab^vd = n > -s V ? s m o\ u e < 

< i. i. ttl ot u> v ^ , a is v ^ n f ko * i vJiis s,< . ?M I i liiikc the 

>uAvMhi s \V\s ~ <■ ! .-J v. > s-f v o s f h ^ ^ A' i - W >H > 

si s x t ! ! ) 5 s ds4s> Oih-.ruis 

i igs ' x < ^ n s' v - o < c anouxt 

10 1001 ?fij it \, - , s * 0' x sM i 

substantial} > n > N e fasteners c ! % v. 1 eh ) « il g., to pi mth 

S iOt f « x ( itt *■> * vs! v H>(> > V s. < v. 

! ih s si i 5 v <> s s f > i i s X ! l n ! - 1 t! 

delivered into the loading chandler, e.g.. without risk e § n the < S h addition, it 
15 <xo x - i! s. i ■. x >>nv x s iets.bc non- 

< f> v, v to reduce Je mK <>U t „ t_ h t is ji f whbc • < _ s i < 1 h> t k hdi 
ssembi For ex n pi to o be i sirable to to e she o< x> s t v i i < i m it 
S oh, x sueb as ix beds 1 s. >t> and or the k d us pi i ^ f v utx s ito i >! 1 I* 

U FlfKt! W\ M <d v b |4 H >K. ) li i it* Hi- Oi OtK V\ - v.Ka msi 

20 U S J 1, S Os s ' s( ^ s 

(00131 o. i s s < <. i 

\;n iois-, ;e-d;:K:n\v , iu .-\ ! ! >ade v ii^xxji den'trung !o»ot ih-e sc^pc of the present 
invention, f be iuveotion. tbefcrbre. should not be bodied, except to the following daioo. 
and = heir equiv;dcms. 
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We claim: 

I. - delivery to* compris 2 

l ! >!| 'MfU % > ~ t - <- v. s \ 

fasteners in & relaxed state; 
5 a fo idine v hamiw ib' vcoo • - „ a fask-'Vf liotv 5 he boh -n the rekKcd st;ne: 

s if ' u t n i ! { ^ - ^ f 

loading chamber; 

in efvAho' !<.!)!!) i 1 t ! 

a handle including an acotaior; and 
10 Hon k * - ?k ni <pi 1 v Kf oil n n of 1 • i oj 

i>t\< vnn die \^ ^ u. . e Jt f \nvi is 10 \ -.cnn she k nk oitimirvKi'vi! 
M k t < ,<> s UK K iK < s ^ h ! >tk k a ' k f O) 1 

the So sd> -e Jkini'X' eo< ss Is. . eoeo ' < vJ 

15 2, t\e tos > t > i v ii 1 » «>« , * v v 

ejecting the fastener distaiiy from she ejection track. 

3. The fastener delivery too? of claim 1, wherein, in the relaxed state, the tines 

I l' I llU vk'l '1(1 t < , t )!>!() 5( f I t O (. 

20 <. h ( io hi f» m f to f st 135 31 311 d it it. n t 

comprises a U-shape. 

4. j'he font Jeh\ery u < ^ us > ^ <. .1 t< u k vOinp 

^de v $}K ( < cons f 1 -.k n i\ -fi p \ i 1 -f eei down the 

25 ejection frock. 

5. t t i 1 too! ofel.it in tines a I 
beyond the ejection track when die actuator is activated without ejecting the fastener 

U> > CtC I << 0 1 .100 1 

SO 

6. v f v v ^ t e i 1 m ! i ns 1 1 
to > v o >le reiea > 
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7, l\e rjvcivt ii'tuors t< . < , us ' % m the k v ^ psn i v>uSo.! 
at i-:aM one o; the song-sc md she piKhu nva<iv: -n» h iha? th . i :-Iease pin relf-a,ses- the 
, st t * i v actuator - i J 

5 8. " v iis^'K' sh oe o' t t.r ,!' K .of ^ > s seu>< 

elu ling j pit uy of foster* fs p , a 

9 i he f.^:C'i..r <j,;!uei;, oo o' , u n. -Ahoh.'Hi the p ha'aho t I 1 1 are 

i. i SO. i ri '|lAK> >i i < v. -1 s Vl < 

Hi 

10. 1 be th ti.i , J H>ea i>< i . u' ^ acce:. i ^ \ \ n , 1 <>s iVt 

)i > ( ! i i\ l s v If t v 

1 1 . A ftstcner delivery tool, comprising: 
15 a s u>,i. , u t - 

iwii\L mi ul. .i w s „ (. r „ > i th! 

UWW.t'uUit O^uss $ hK tO 1 ! fs It's 

sees A'Ciuc !aM> ocs t\ J . i c.ichufth * i 

'<>«.>! - ^ t i 1< 0 sn 

20 i 1 . » i \ O v V ,ss !\h K 1M I . > it f< ! t\.J 

state; 

if ! !1 \i v V fb Tfit „< O'sC C to! k is OC f vCtVCd sifhfiitlf 

loading chamber; 

i ejecltori track , < e with 'i loading chamber; and 
25 strong'. - < >• 

n Ik f o i ; so u s o „<. v,thf < 

> o Hu t f > f h 

t ! 1 K O K> * f S If i ^ < ! ' ft. h t if! C! 

so 

12. v S k v x v o I i 1 Hv .s 
cmo s on « m t su, { jr, , } ndgs ^semhh i -\ n ; is < 

SO s OtM v... < \ w t_ 
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13. rhcfvWCiWdcinoA <> <o\ * Ktemth tndye ^eml k jn 

i < o i using i !' c tn s >ng n^her member being 

J 1 t i ' i "> ^ K ! I 

5 

14. Ik' Sa^Cfki v.em s mo! 0 . ttd i !. '\t til iK >'< tlliOl ! 
f\-t ,Ct»,ii<< 0! 0^ t on_ v O .0 1!,. ' v. (!) s V s v i PsU\) V-la^CJki 

<. t • ' { i > i < ! s i d »f 

and advancing {he pusher member t advance i fastener from Uic loading chamber down 

10 1 < m; ; k n me) i x o <. u f \ s ^ K <<< ^i <. ! ) it o from 
iis-' ■,.ki Moo ts aok 

15. fa 1 t i t > i- \ t 
air cylinder. 

1.6. 1 ) i 1 < <<feUtin vdu on h » . ti nnc IK ^ 

collectable © th 1 >usi g < wherei? the no * s s ©ekout feat re that 

?reve i actuatio oi rctuato when Hi cartridge assembly is not connected to the 
housing, 

17. The fastener delivery iooi of claim 1 (>> wherein the lockout feature 

corns ises j eve) mfvmAki d !o p> venn c v. a f » h > t j < t c xfrore the 

t - i o o ' a j vi oal k 

« ^ ! v < v > i! ( i tUM i v.! o ! 

f . I j b t I t s s \ I u in man a o t ! 

> s s v i iu -i 0" v end mk - srhs , i i iV^ s mhk di 

t . i *\ I c \iu" ^ s »v r\ ofe dSeNS 

SO Unl^ i \ t a t ' < v. > <. on S > f i u . Ji » ) ! o m 

o )t - ^ ) t n < i h a i f ^ h j s > 

v i i vie >h eo^t i 1 i si CNj\a e - en 
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e<» ~> _ oowmenf oftrk •>< ' o5 st si otjp! i so the 

actuator tor i <, i _ the s >s s s j it o s advance the ; u » uiJk^ bands. 

5 <> i ■) i o ■> tt - ni o s on 

*>4^ Cb h d s s ! s ! i i 

2 i f t i t.t ^ \ t < > 

jt i t > I ) <■ ) < i J f, t > S 

10 ft i> t>i s K i 0 ! t > iH \>s O Si i 1 i h H' v <. )li(Us)\ 

-tsiu eor ;o he aeO'-iicb 

22. i f i , , * 1 ' > > o > ^ t u 
comprises a t c ts kvk -i to p uihh if f <.u»< i<. 

15 o<. 1 ui si ! H f it i i i k > h n i 1 

s mf in k ictivc position such i\ iCtuato t 1 t c t tu tor acti\ tes he latch to 
oo nci e i ee m i i mv hot < t < !> 

23. T »< fastens hv> s oo off tin 2 therein the cartridge as if >j> 
20 '< av <• rhe locked out position 

24. A is ut t delivery took io'Ih ^ „ 

S ^ ! S t t 

t eaoogate ' extending > > 1 housing and t ut > in a hood ' < the 

25 shah >o \ u .: oh < s tv ! ib , toio s s - t ^s j,k\KaH; ut i « 

v. > vcf w. i s it eii oi i is\uet ibi t . >p 
Ives, ecu iho iirtvs In she reL-neci -iaoo 

is oc ehiimhcr m th > !N u mk\ isolvolY os.on\ in;, t sk e i om the 

be'i N i\ v r v *• „ ^ ihc Js v, , aeecck 

SO a rl>o v. t tn 1 • t>\s. s of she - jk o'u d \ h) 1 da 
loading chamber; 

cu>. * AkvM in ttn \ he h it o < n . <n i 
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i ion J n \ v is nl i voupl v i kt > nm i nol <. 

iO il \> < . v K \M) NfO f NOi s SO V W< « 

h< la d gelt n >. ci; cu^umoj sh v\ eo ^ v v td memgthc 

) ! ! f . f ' I t'5-. 1 s! t " v vdi ! V ,m ve <.'vro^ 

5 .j*.^<<\ MV \ to i \o mo it isK-n <. hi v >jdn <Ami 



25. I he t v. i t 1 t > a o> t! un 2 i , V v K h:e jssvmoiv 
comprises a frame including first and second ends within the cartridge assembly, the 

- , Si vj\ n ! tkrt <.<< ■ v . \ esv 

10 o a \ mi h 1 v <> <.n it i ( « x J) ju i oo},i« ■ 

i ti <. i i i * > ! o t i i m I j > U i s (t 

n ktf " I, .tiWIU IIJ eg ! x - 

26. The fastener delivery tool of claim 25, further comprising a cross-bar for 
15 <> > t O v 1 t ut «. u I i 

ctuat* h 1 tosirnuit oush ds ce he pair o endless bunds to 

deliver i lead faslenes from the endless bands into the loading < hambei 

27. The fastem r delivers tool of claim 24. wherein the features comprise one of 

20 >H I - ' OS k < Uuw s it O , - K Cv 1 - H 0 1 

28. e ! s »i t iel se tuid of claim 2 ere in t! es iompi 
sitl materia; > avoid damaging the lines releasahiy engaged by the ! tm 

v. S >\, % f v ) t t l < < V jj t( 

fed 
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dO The tasiener dehsery n > < > s m - - 1 eta h 1 J assembly is 
Os \ i > t it o i t i 1 ! i 5 I t t 

' t \n n • a i ' t t a s n 
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31. A motbod for delivering a fastener using a tool including <t \ v 
carrying a plurality of fasteners, the method comprising: 

advancing the belt assembly to deliver a first fastener irons the bell: assembly onto 
t K t -t t OMj 0 MO o » es 

5 Jv1v S 1 <> ric Jj^l ! ! t is v \i 

iHs Mi ' It tKi t Ml ts< s i. M v ^ S ! <. st v. 

releasing the ; ivemt >us the retaining member while the fastener is in the 
< o e i 1 o 

i 1 i i 1 i ifiih ! < V i» dd mo 

10 | < f ! <> ^ ' 1 S V <i( i t 

; d\ ancin > the belt assemb.h m i \ et s set end f; -m\ : fro e he belt ; s s ;mbl> 
onto the rei;m>mg me mix: r. 

32. x nahod ife! a 3 ! fan v. ct - 1 - so >■..?( ssemhh mh 
15 the delivery tool. 

33. A fastener delivery tool comprising: 

-nsit'Kfcsi. > y< ■> ! tts 1 (v^encis na elascv i It t j^cm^ heme 
spaced apart frorn one another; 
20 t I h n to st st ^ o i < it! « I o <. 

state; 

a mlcasable retaining member tor I at „ movement of the fastener received 

yV'i ( oi 

an ejection traek * t n oath the loading chamber: 

25 a handle including an actuator; 

i k n >, v. t s s v , t ok i i t < i < i h < i 
^ s t n u > b s > < > n , > , i i 

f v ^o'" } a i e s ^ st lv! oil , >> m > <. 5 h su hi 

v ' d el N i'S%o :he most < el cj. * cmtpkv t>m t de 
30 - mt s 1 f \ \ tb i\ i n j am he fast 

i s (i n t o 
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34 C tJMCVt i . ( !!!■;•> v. ! \ f C s i v If Oil < >. h % 

<•> > '0 i o o sk h i ! n mf v a <k J o ! >\hc;em a iOvk > * f o 

rue\ec.Ls Ciittvnt ,vi f vi sm c c elu i ii ict knw 
<. uu ,< o) m be aom.Uod 

5 

35. h v t > h mo o - un 5 > v 40 -h >» o i c-uus< 
comprises a lever arm thai is locked to prevent she m« u from being actuated in the 
'oestd »na po-> > s us i i - hi s ■ < ^ i » 1 s t 

s >osibor; such o < c t 

10 oulhv lev m)o >m h ^ - rs v i <> t i Ji i <.\ 

36. The fastener delivery tool of claim 34, wherein at Kami the ejection stack h 
< a\co <• It ,,>t,,',> 

15 37.. rhe fastener dei - claim 3 ' idge 

Oaj.ne has d\ > 0 k> it * kk i s. suev 'iiuv v. is r t > feat is 
o ■> ! m t kxh^ < <m n i n ! , pos sons 

38. A. fastener delivery tool, comprising: 
20 i 1 11 < in ! | ol t t 

t l n ! oi it) tt! t f ft ( i I ^ v t 

which said at. i as; one asi-ne s oaded 

eetion track conu f hi „ it 

an actuator coupled to a kme.ee and a pusher member, activation of the actuator 
25 ea the to ue to » raid oft cs to transform t < stem from the 

relaxed state to a constrained state and causing the pusher member to advance the fastener 

N 1 ^ S 1 t I 1 V I i 
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